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Dear Mr. Caton:

Motorola Satellite Systems, Inc. ("Motorola"), through
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rules, hereby reports that an oral ex parte presentation was made
on this date by representatives of Motorola to the International
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this presentation the attached documents were distributed and
discussed along with the positions of Motorola as set forth in
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Systems, Inc.
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ANALYSIS OF SHARING BETWEEN FS AND NONGSO FSS IN THE BAND
37.5 TO 40.5 GBZ • NOV. 21 t 1996

It i :

Z. Sharing between FS and NonGSO FSS Down Unk; at low elevation anlles

The M·Star satellite network is designed to o~rate with a minimbm elevation angle of 22° for its
service links. This restriction is necessary in I)rder to achieve high avilila.bility without excessive
link margin in these frequency bands. With the latest FS equipmtnt charac~eristics and the new
EIRP limitation. the FS static link margin can be calculated at maximum range as follows.

, I

I.Introduction
Motorola hu performed a new sharing analysis between the down 1iak of a NonGSO FSS system
like M-Swand high density FS in the banda from 37.~ to 4O.S GHz. Based on this analysis it
now belicve51bu full bad abaring)etweeD tbeae networks is prac1ical willi rules that would allow
both to meet their bu.uncsa=-This can be achieved with the simple constraint on FS
mmsm=mofam~wn ot j

-D dBWIMIb in clear air with hilher powen allowed 85 nece5lay to overcome
iDfrequent increases in atmospheric losles
as opposed to the earlier recommendation in MW/40 of -28.4 dBWIHz. This increase in
peanissible EIRP is a consequence of the review of the infoimatioo contained in:

1. Ex Parte by ART to the FCC dated No..·. 6, 1996 :
2. Contribution to Ad Hoc MW/48 drafting group da1ed Nov 13; 1996

UsinS the analysis ~ethods described ~ Mo~oroJa:i original sharing analysis. this increase in EIRP
spectral power density from FS transrmtters l:i achieved by:. :

1. Lower sidelobc satellite earth terminal antennas : :
2. Increase in permissible IoINo into the satellite receiver for short term interference
3. Use of FS equipment parameters as described in the data sheelS !
4. Increase in the FS staUc link margin from 6 to 7 dB at maximum range J

S. Consideration of possible in line interiercnce from the satellite to FS receivers
Clarification of the quick reaction coordination/notifiCation procectures is prpvided.' These '
procedures are to be used to assist M·Star in employing the necessary interference mitigation
teChniques whenever fS transmitters are to be'located within 1 laD of an earth terminal.

, I

This paper also contains a review of the practicality aDd advantages to fS iIi the use of adaptive
power comrol to achieve biBb availability in the prcz:1CC of rain induced fades. This review relies
heavily on TIAIEIA Telecommunications Bulletin fiSB 1G-f "Interference Criteria for Microwave
Systems. The bulletin demonstrates that spectrum reuse eificicncy between'FS is si~candy
increased with the use of ATPC which is a most important criteria for the high density deployment
planned by the FS in Ibis band. ' . ,

, i
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As can be see there is a static 7.2 dB margin t~ acco~ate minor penubadons in the link.
Consider now a FS station located 1 Ian from the FSS' earth staribn and ~r.ed directly at its
location on a level with the earth station. While the FSS' antenna is continually traekin& the sa1ellite
there can be times when the antenna is at its minimum elevation of 220 and 0n a radial towards the
FS site. Thottmsient inteIference link far this worst case can be evaluated as follows.

; , : .' I
, , I I

Minimum Ranp - FS' to ~·ss; link I
I

dBW/Hz
dBi i

I
dBWlHz (-22 dBWIMHz)

dB

dB

Received Power 10

Receiver Noise Temp S03°K
Receiver NoUe No

InterferencelNoise IolNo

Tmumitter Power density

FS Antenna Oain
EIRP density

F~ Space Loss (1 Ian)

Atmospheric Loss

FSS Antenna Gain (22°)

Tmasminer Power density

FS Antenna Gain

ElRPdensity

Free Space Loss (7.3 km)

Atmospheric Loss

FS Antenna Gain

Received Power Co
Rtlceiver Noise Temp 18300

ReceiverNoi.se No

CarrierlNoise CalNo
Required CorNo

Margin
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This peak transient la/No of -10.5 dB is considered acCeptable by Motorcla. A single FS
tra..lsmitter sited in this unfavorable location would not actually reach this level more than .01% of
a year so there would be no degradation M-Sw ~rfomano:e obj~ctives. Ho~ever, if many more
than 1station should contribute this level of interference into a panicular earth station; the earth
station operator would have to consider the need for mitigation such lIS site shielding. Similarly. if
a FS station should be located within the 1km distance and pointed directly,at the eanh station,.
shielding may be required. It sbould be nOled that a spacing of 250 meters would only increase the
tranSient 10lNo to -4.5 dB which by itself may still be acceptable. I
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3. Sharin. betw~D FS aDd NODGS6 FS~ at IUlh: EI~vatiOn ALI'es
: . , I

Consideration mUSl be given to the occassiona! main beam to roam beam coupling that could occur
between the satellite down link and a FS receiver d.iIected upwards at an elevation equal to or
greater than 22 degrees. First coDlidct the FS link margins in such a case u shown below with an
assumed elevation angle of 20 degrees to a building or mountain' that is 1100 feet hiBher which sera
the slant range to about 1kIn. This is the lowest elevation angle that near main beam to main beam
coupling canoccur.: I' • i !

Wah Elevation ADele - FS to FS li~ marli~
Tmasmitter Power density . ·126 I dBWIH~

FS Antenna Gain 44 dBi :
BJRP density -82 dBWIHz (-12 dBWIMHz)

I ,

Free Space Loss (1.0 Jan) -124.5 dB.
I

A1m0spberic Loss ...." -0.1.._,. ' .. "I' dB
FS Antenna Gain 44 dBi

Received PowerCo-162.6 dBW/HZ

Receiver Noise Temp 18300
: 32.6 I dB·K

Receiver Noise No -196 dBWfHz
CarrierINoise CalNo ,I 33.4 dB ' I

Required CalNo : ,8 , dB
u_"- is I .n~~~. ,~.4 ~,

! ~ , I

" ! ,'j i, :' I '
The down link transient interference far tlwc~w~ 'the satellite down li~ beam uitercepta the
main beam of the FS receiver can now be ca1c'Ulated as 'follows. i i

Maximum Transient IDterference - FSS i to FS re~iver '

Tmasmiuer Power density ! -88.6 ' dBW/H~
Saacllite Antenna Gain 40.6 dBi

EIRP density 48 dBW~
Free Space Loss (2586 kin) -192.7 dB

Atmospheric Loss -i.8 ! dB

FS Antenna Gain 44 dBi
I

Received Power 10 ..198.5 dBW/Hz

Receiver Noise Temp 18300 32.6 dB-K
, , '

Receiver Noise No : -196 dBWIHz

Transient Io/No i -2.5 i dB

Carrier to Interference CcYIo 35.9 dB
, I

Carner to Total Noise I 31.5 ' dB
Co/(No+lo)

'I
,

! ~
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As can be seen. with anamina! ElRP spccu'all~DSity:of -22 dBWIMhz. thd shortDU1~ high
elevation angle PS liDkI are quite robust 10 me OCQUional main bclUD to main beam interference
from the satellite down link. The carrier to noise only temporarily teduccd from 33.4 dB to 31.5
dB. Simulations for similar in line statistical events from a low earth orbiting sarellite sugest tha.t
the frequency with which these transient peak Doise events would occur o~r a yem span ia about
.0001% from a constellation. Clearly tbia ttan.siem inteIference would have no performance imPlCt
on a FS link. At higher elevation angles ~interference level would be some what higher but the
probability that the high stl'Ucmre would block the satellite interference to th~FS receiver-is arcady
maeased as well. .;, I
There is the possibility ofhigher in1el'ference into the satellite receiver froId a hip altitude FS at 1
kID distance as it could be nearer to main beam to main beam event However, a 10 spat beam has a
3 dB radiua of only 34 meters at 1kID distance and therefore, the sarellite reCeiver would ha,-e to be
essentially colocated widl the FS receiver. That close to a high strUetul'C would present a problem
for the satellite aacJdng antenna in terms ofpo'tential blockage (0' the sardli~. It possible the
satellite would have to employ a1lI:ma1e satellite selcctionfor somep~ tQ avoid blockage which
is also a worst case mitigation scenario torin~Jrom.aFSstation. :

, . ' 'I i
4,0 The Use of Adaptive Transmitter Power Control (ATPC) ,

1 J' I; . I') : I I

The FS desires to achieve extremely high awi'lability objectives for these 4OI~0 GHz links. The FS
link margins used in the preceding analyses to insure sharing with FSS. will not meet those
objectives due to the high propagation losses occasionally induced by rain. Clearly the use of
A1'PC will be needed to insure meeting those objectives. TI.AIEIA Te1ecommunications Bulletin
mBl().F "Interference Criteria for Miaowave Systems" provides anexeelJent source of
infonnation on the benefits of ATPC for frequency sharing among FS. These benefits are clearly
most appropriate for the 4OIS0 GHz FS networks as currently envisioned and are described in the
ADDex 10 this document.; 0 , :. I I

i 0 '0 I I

The 40150 GHz FS networks contemplate extremely JUsh density netWorla~ployinghigher order
sipaJing techniques such as QAM which create high~ out of band ~missions •are more sensitive
to self interference, and require higher linearity in the transmitters and receivers to avoid
mtel'Symbol interference. The use of ATPC would improve FS spectrum use ~ciency for these
~~f FS networks along with the most obv,ous problem of in-line co-fre~uency self
Interference. ': i :. . 0 : •

If aU links carry high fade margins and s~e hun fadIng is spatially restrictbd, then there is the
high probability a. receiver's main link. would be faded and all:otller links would still continue (0 put
high signals into its side lobes. On the other hand, when a ATPC link powers up to overcome rain
attenuation. the increased power is attenuated to potentially victim receiversl as well as the desired
link. • ; ,

, ,

In light ofthcsc benetits II outlined in TSBlO-P, the comments made in MW/48 page S are
particularly con\'ohned. The first point of wi:e fixed lirik margins will cake FS more insensitive to
FSS interference is generally tNe bnt that is a crude self defeating solution. The analysis in
SectiOD.i 2 and 3 of this paper were made assuming a minimum static margin of 7 dB 'and as can be
seen there is no significant problem in sharing with the FSS down link under these conditions.
There is the assenion that if "10-1S dB of AlPC were applied ina shared environment, a
separation distance of over the horizon woulc be necessary." The logic for this huge spatial
separation is more consistent with the FS desire for 50 dB cgDstaol fade margins not for the use of
ATPC. l· 0

,
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1bc last aen=acc '-nus, the use of ATPC for~ FS side lobe coupling ~.sL.lu c8uaing interfer=ce
to M·Srar downlink will not be sufficiently 'effective in mitigatirlg••" iac~y not consiateDt with
all ualysis. The PSS stations will operate to high elevation angles and it~ a close FS main
beam intercept bcfoIc a significant tnDaieDt'in1erference level would be no_ SiDce the PSS
antezma is coDtiDull1y sclUUlinl the .t,tiatiaU probability a FS s~nwould be~redup, clole
but a close side lobe not attenuata! in the direction of the earth station , when the PSS antenna is at
rauimum pin in the FS stalion direction is insignificant. I. I'!

I ' I

Note 3 on pale ~ maIRls me uation that ''mmufaeturcrs indicate that a malximum of 10-15 dB of
automatic power Q)D1rOl is the uppermost limit on today. FS equipmeat" SlP:e!y, that is a cmtomer
demand limit not a 1eClmologica1limit. Moat FS to date bu bccD 'depl0led at frequencies leu thaD
200&wen: rain fadina is not a factor. In addition li~ higher order QAM silDlling sya1elDl have
bca1 deployed. Above IS 0& tbcrc is little multipath fadiag to eoasider~ diercfole these IiDb
In quite stabJe.ln the 15-20GHz band they carry only about <2'0 dB atalic'fadc margin depending
oa the climatic ZODe. The hidiumrK feeder JiDks employ adaptive power cOrl1rol on the up and
dawn liDka in the 20130 GHz baud with a power control range of >3S..dD. a.t 30 GHz for a dip1Bl
link in addition to FEe for improved fade compensation; ....r ., .. : .

· I!
'i 'I :.! I
;: ;j ", I' I I

5.0 Quick RcaedoD Idendcation ~d! NotJfte~tion' I ' i: '
Sio.:e both the FS III1d M-Star each plan a higJj clCnsi.ty e~frequcncy co-Ioc~ted deploYment of
radio sUltions it is highly desirable tocsta~ sharing!rules 'that negate thd need {or
'"coordinaIiOD" of radios in the classic sczuel.ltIotorola's proposed limitalio. of a nominal FS E1RP
spectral density to -2.2. dBW/MHz accompli$! this objective. The burdenlof mitigating any
=s:u~e~ caused to a. PSS n:ccivinf. from ~ ~:sta!! is uaumCj t~ fall1D~y on the

'lberefore, it is oniy lICCC'ASIIY for the FS and fSS operliorstO maintain adB&a bile of the
locations and cbaraaeristig of all their raciios:within a serviCe area. 'Ibis data bue should be
mmually accessabJe by an infomwon DClWtD: to enable the FSS"operator tQ rap-idly determiDe
wbetbel'mitilation is required. The FS operator could usc the data baae to notify the FSS operator
ofa new installation planned within I Ian of an existing earth J1a1icn i I

~O S '. iii I I.. wmnary !p .:1' r, I i
· ' , I I

With one EIRP density limitation of·%2 dBWIMHz for FS s~ons in the band 37.S OHz to
40.5 OHz the pUblic would ha\'e access to two way wide band data IRIlsfeli via two diffcrcot
technologies. History has shown the competing teChnologies for ,the same customer create a low
cost choice of options for the consumer and often both technologies will be;quUe successfull

·~ I
;! I

j
I
I
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THE ADVANTAGES OF At.rfOMATIC POWER CONTROL IN TIlE
SHARING BETWEEN FIXED SERVICE AND THE FIXED SATELLITE

SERVICE IN THE 38.6 • 40.0 GHZ BAND

1. INTRODUCflON

'Ibe MStar system has be~ designed to share -.;I\.i1h roth Fixed 5el"-ice and other FIXed
Satellite Service systems. Under reasonable sharing rules, the M Stat and the Axed
Service can both share this scarce spe~..rum resource.

The M Starsystem can share with FIXed Service if the terminals are coordinated. This is a
common approach for slwing between FSS and FS systems. Motorola has proposed rules
that would allow sharing without coorclination. Ifa manufacturer would meet the rules. the
equipmentcould be installed without coordination. Those who do DOt meet the rules would
be required to coordinate. The choice is theirs.

The sharing rules are such that the existing licenses could meet the roles if they utilized
Automatic Transmitter Power ControL The advantages of Automatic Power Conuol have
been stated in the TIAlEIA Telecommunications System BuIletin TSB10F IClnterfetence
Criteria for Microwave Systems" 't\'hieh has been included as Appendix A of this
document.

In Section 4.3.1 on Page 4-10 of this document it states:

"Automatic (or Adaptive) Tran.smi1 Power COnlro1 (ATPC) is (J duirtJbk fefllur~of
a digitaJ.~'e 1inJctha: lllIto1NJtiI:ally adjuns tra."lSmiJt.eT outputpower IxJud
on pmh fading dIlucred IJl thefar~nd rsailler(sj. A'n'C allows iM ZTQ1f.Smitter to
operate at Jess thtm P'lIItt:imum power for most ofthe tirM. whenlading conditions
OCQIT, tTtJ1Umlt power will be increased as needed. i1TPC is usefidfor exwuJing
1M li~ oftransmiuer COtnpOMnts, reducing power consumption) s:&IiJYing
fntpJ4ncy coordintztion in congested areas, alJcM,i"g ad4itiofttJI up-fi prouetion,
and (in some radWs) increasing rhe maximum power oUlpUl (impr()1les system
gainj.

Z. Fixed Service Goals In the 38.6 • 40.0 Ghz Bands

Among the goals stated by the Fixed Service adv()cates in the 38 Ghz band are the
following:

•
•
•

Cost effecth'e use of spectIUTD to se[V(· large markets
High frequen<:Y reuse
I1lgh system reliability

It '\\:ill besbown in the follOWing paragraphs tbat ATFC will help the Fixed Service meet
theIr goals..



3. Automade Transmit Power Control in Digital Unks

As stated in 5ection 1~ TSBIQ-F states that; '''Automatic (OT Adaptive) TtanSmit Power
Control (ATPC) is a desiIable feature of a dipal microwave radio link: that aucomatically
adjust;; transmitter output power based on path fading detected at the radio receiver'.

3.1 UDk AvaUability will be lucreased wltb ATPC

The link availability goal of the Fixed Service links is 99.999%. This OJrrespoods to only
5.3 minutes per year. Obviously, an equipment failure would immcdiately cause this
availability SOal to not be achieved.

A11'C would reduce the transmit power therefore reducing the suess on a critical pan in me
traDSmitter. At mese frequencies. SOlid S1ate power amplifiers and low noise reccivctS mUll
be implemented with expensive Gallium AIsenide MMIC tedmology. Reducing the
temperature/time profile for these devices dramatically ina~ their MTBF. Therefore
ATPC will enhance the system reliability. Enhancing system reiiability will improve the
link 3vailabilit}·.

]t well could be that, in the millimeter band for number of years. the availability of the links
could be limited by equipment reliability rather than weather outages.

3.2 Total Life Cycle Cost win be Reduced with ATPC

As stated above, solid state power amplifiers must be implemen~dwith expensive Gallium
.Atlenide MMlC technology. Reducing the temperature/time profile will increase the
M'IBF and therefore reduce the maintenance cost of an eq"Jipment failure.

The receiver design is abo simplified as the dynamic signal range ~t millimeter frequencies
would be reduced by up 10 30 dB.

Although incorporating ATPC will increase the hard-Narc cost. the reduced signal dynamic
range of the receiver win reduce thc h3Idware cost. It is estimated !hat the net increase in
the hardware and installation cost win be less than 2%. .

Coasidering the reduced maintenance'cOSt due to the higher equipment reliability ~ the rotal
life cycle cost \\·iJl likely be reduced.

3.3 Coordination will be simplified by the use of ATPC

Use of ATPC will ease the coordination problem. Interference is caused by in-band signals
and by out-of·band emissions Into the adjat:ent ban~

If the fixed Sen'ice links do not use ATPC, the transmitters will have 1C' be si=d to operate
with link margins in excess of 50 dB. These ~xcessive U"aDSmitter powers will cause a· .
severe potential for interference and therefore coordination problems. The use of ATPC
significantly reduces the range over which an in-band signal wiD interfere with another
FIXed Service receiver.

AD even more significant effect of ATPC is on out-of-band spurious into the adjacent
bands. Out-of-band spurious from AlPC' tr:msmitters are reduced as &he componenlS



APPENDIX B

A Design Approach for Implementlog Automatic Transmitter
Power Control in 38.6-40.0 GHz Fixed. Service Equipment

1. Introduction

1bc fullowina descnoe5 au a~ach for low cost implemeotation ofATPC in millimeter
wave FLXed Service equipment. The app:oach is very simple and can be implemented at
miDimum cost.

2. Problem Statement:

Provide SO dB of transmit sigoallevel conUOL to maintain lint quality in the presence of
rain fades while minimizing interference with other $eIVices in the same frequency band
Typical traasmitter output into the antenna would be in the range of +17 dBm to ·33 dBm.
Typical modulation types are FSI<.. OQPSK, and QAM.

3. I.plementatlon (!ost:

3.1 U.k Quality EsUmate and control loop.

'Ibis function is implemented with negligible cost in existing systems by use ofsoftware to
compare the estimated symbol values to the aetnal values after fotward error correction is
performed. Alternatively, the quality es1imate can be done by examining the variance of the
s.ymbols before decoding. The algorithm computes a link quality estimate and sends a
message to tbe transmitter to adjust it's power leve.l up or down as reqUired to maintain link
quality at a predetermined value.

3.2 Transmitter RF pow~r control.

In the case of non-eonstant amplitude modulation, the RF power control should be
implemented in a way that does not chmge the traLlSmit amplifier linearity since that would
degrade the spectral containment of the emission. Power adjusnnent by the simple
expedient of bias variation on the transmit amplifier is likel:1 to imroduce nonl,nearity and
distortion. An aUenuator~ be employed either at the input or the output of the amplifier
without changing linearity.

AI the input, a PIN diode attenuatorwith 3 to 4 section.& (diodes) can achieve SO dB range
at low cost. In this case the noise floor of the amplifier must not degrade signal quality
when the signal is attenuated b)' 50 dB. A typical :lmplifiersuch as the Litton L.\iA 415
with 18 dB gam and a noise figure of 9dB results in a "et'Y acaptable C/N of 36 dB in a 50
MHz bandwidth.

A PIN diode attenuatar 3t the output requires the tr.msmittcr amplifier to deliver about 2 dB
more output power to overcome the minimum loss of the attenuator. This approach is lela
desirable since it may r..ause distortion by driving the amplifier into its compression region
unless the amplifier is upgraded. .



./

The cost of the PIN aacnuatot a.u<i its interface U> the data link is less than 2% of the total
material OO$t of the simplest Fixed Site transceiver.

4 • Motorola Experieuce ,'Vlth Automatic Power CObtrol In Millimeter
Wave Terminals

Motorola has incorporated ATPC in its tenninals on the Iridium Prop.m which operate at
20 and 30 Gh7. It has also manufactured a point-to-point terminal for the U.S.
Oovemmeat which operated at SS Ghz and incorporated 3 form of ATPC.

There is DO question that a oompetent manufacturer can sucessfully incotpOrate ATPC into
millimeter wr.'e FlXed Service equipment at a minimum COSt.
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Section 4
?\

TIA TSB 1(}or

consider the overall system noise objectives in parallel with the system reliability (outage) objectives. Most
analog links require significant carrier level increases above threshold sensitivity just to achieve acceptable
baseband signal-~noise (e.g. >35 dB~ for 70 dB SIN in the worst message channel in an FM-FDM link).

4.3 Automatic Transmit Power Control in Digital Links

4.3.1 Introduction:

ALJtm1aric (or Adaptive) Transmit Power Control (ATPC) is a desirable feature of a digital microwave
radio link that automatically adjusts transmitter output power based on path fading detected at the far-cnd
rec:eiver(s). ATPC allows the transmitter to operate at less than maximum power for most of the time. Wncn
fading conditions occur, transmit power will be increased as needed. ATPC is useful for extending the life of
transmitter components, reducing power consumption, simplifying frequency coordination in congested areas,
allowing additional up-fade protection, and (in some radios) increasmg the maximum power output (improves
system gain).

If the maximum transmit power in a ATPC link is needed for only a short period of time, a transmit
power less than maximmn may (if certain restrictions are met) be used when interference calculations are made
into other systems. Many years of fading statistics have verified that fading on different physical paths is non­
correlated, i.e: the likelihood of two paths in a given area being in a deep fade and thus sensitive to interference
simultaneously is very small. Further, to allow for inevitable deep fading, microwave paths are designed with
ImfJJded carric:r~noise (C/N) and carrier-to-intcrfc:rcnce (C/I) ratios much greater than those required for high
quality path performance. Since fading is non-corre1ated among paths, a short-term power increase by a path
c:xp=ieDciDg a deep fade will not reduce the C/I on other paths to an objectionable level. On a properly designed
Path. and one not affected by raiD outage, ATPC-equipped transmitters will be at maximmn power fot a short
period oftime. However, because the mrom1mt pc:JWer is available when deep fades occur, CFM, threshold CIN,
and CII calculations into an ATPC link may assmne the "Maximwn Transmit Power" receive carrier level

ATPC bas been snccessfully implemented in FCC Part 21 common carrier bands for severa.l years, and,
under FCC EI'Docket 92-9, is now permitted tmder Pan 94. Currently, there are two types ofATPC available.
The "ramping" type increases power dB for dB with a fade greater than a certain depth. The "stepped" type
increases power in a single step to maximum power when a fade exceeds a certain depth. Besides significantly
aiding the frequency coordination process, ATPC also provides receiver up~fade overload protection due to the
backed-off transmit power under normal signal level conditions.

4.3.2 AIPC rq;nmmepdations for frequenev oorirdination

During the coordination process, the ATPC user must clearly state that ATPC will be used. The transmit
powers associated with an ATPC system included on the coordination notice are defined as follows:

Maximum Transmit Power That transmit power that will not be exceeded at any time, used for CFM and
path reliability (outage) computations, and for calculating the CII into an
ATPC system.

Coordinated Transmit Power That transmit pc:JWer selected by the ATPC system liceasee as the power to be
used in calculating interference levels into victim receivers.

Nominal Transmit Power That transmit power at or below the coordinated power at which the system
will operate in normal, unfaded conditions.
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The Coordinated Transmit Power is restricted to a 0 to 10 dB range below the Maximum Transmit
Power. The Nominal Transmit Power must be less than or equal to the Coordjnateti Transmit Power. with typical
values ranging from 6 to 15 dB below the Maximum Transmit Power. Tne receive level at which the system

either steps up or begins to increase (ramp up) the far-end transmit power (depending on the type of ATPC) is
referred to as the ATPC Trigger Level. Because shallow fading characteristics are path dependent and
tmpredictable, at least a 10 dB fade must occur before the Coordinated Transmit Power is exceeded.

In order to claim a Coordinated Transmit Power less than the Maximum Transmit Power (ATPC feature
is used), certain restrictions on the time that this power is exceeded must be met. Below about 12 Ghz. the
e:xpccted annual time percentages should not exceed the limIts shown in Figure 4-4 and provided in Table 4-2.
These time percentages can be calculated by the applicable reliability calculations as shown in Sectlon 4.2.3.
First, the fade depth that causes the transmit power to exceed the Coordinated Transmit Power by a certain
number ofdB must be calculated. This fade depth is then substituted for the CFM in the reliability calculation.
For a ramping ATPC system that uses a step increase in transmit power, a single calculation of the tlme that the
fade depth to the ATPC trigger level is exceeded is all that is required. For an ATPC system that increases
(nunps up the) power in a linear dB for dB fashion, calculations of the time that the Coordinated Transmit Power
is exceeded and the time that the Maximum Transmit Power is reached are sufficient. Future ATPC systems that
boost transmit power in some other way may require time percentage calculations for the entire range of transmit
power in excess of the Coordinated Transmit Power.

Tl'IIIIIIDit Power in Excess ofCoorcIiJwcd POWIlr
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Figure 4-4 - Permitted Time Above Coordinated Transmit Power

In dB steps above the selected Coordinated Transmit Power for ramping-type ATPC systemS, the permitted time
perccmages (and annual transmit power boost times) are shown in the following table. Only one single value (
+6, +10 dB, etc.) need be considered in step-type ATPC systems (see examples in Section 4.3.3).
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